Dissolution of ionizable drugs in buffered and unbuffered solutions.
The dissolution kinetics of ionizable drugs (weak acids or bases) are analyzed with a mathematical model derived from the theory of mass transfer with chemical reaction. The model assumes that the overall process is diffusion limited, that all the reactions are reversible and instantaneous, and that dissolution and reaction are limited to the stagnant fluid film adjacent to the solid phase. Dissolution into buffered and unbuffered aqueous solutions are considered separately, with convenient analytical solutions obtained in both cases. In addition, equations for the time to partial and complete dissolution are derived. The dissolution rate is shown to be dependent on the pKa and intrinsic solubility and the medium properties, i.e., pH, buffer capacity, and mass transfer coefficient. Equations of a form analogous to the nonionized case are derived to account explicitly for all these factors, with dissolution rates expressed in terms of the product of a driving force (concentration difference) and resistance (inverse of mass transfer coefficient). The solutions are in an accessible analytical form to calculate the surface pH and subsequently the surface concentrations driving the drug dissolution. Numerical examples to illustrate dissolution into unbuffered and buffered media are presented and the results are shown to be in accord with experimental data taken from the literature.